The E46K mutation in alpha-synuclein increases amyloid fibril formation.
The identification of a novel mutation (E46K) in one of the KTKEGV-type repeats in the amino-terminal region of alpha-synuclein suggests that this region and, more specifically, Glu residues in the repeats may be important in regulating the ability of alpha-synuclein to polymerize into amyloid fibrils. It was demonstrated that the E46K mutation increased the propensity of alpha-synuclein to fibrillize, but this effect was less than that of the A53T mutation. The substitution of Glu(46) for an Ala also increased the assembly of alpha-synuclein, but the polymers formed can have different ultrastructures, further indicating that this amino acid position has a significant effect on the assembly process. The effect of residue Glu(83) in the sixth repeat of alpha-synuclein, which lies closest to the amino acid stretch critical for filament assembly, was also studied. Mutation of Glu(83) to a Lys or Ala increased polymerization but perturbed some of the properties of mature amyloid. These results demonstrated that some of the Glu residues within the repeats can have significant effects on modulating the assembly of alpha-synuclein to form amyloid fibrils. The greater effect of the A53T mutation, even when compared with what may be predicted to be a more dramatic mutation such as E46K, underscores the importance of protein microenvironment in affecting protein structure. Moreover, the relative effects of the A53T and E46K mutations are consistent with the age of onset of disease. These findings support the notion that aberrant alpha-synuclein polymerization resulting in the formation of pathological inclusions can lead to disease.